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INTRODUCTION

The metals industry is defined, for the purpose of this report as that group of
firms which uses as inputs the products of basic metals industry, These inputs
are produced in the form of ingots, rods, bars, plates, sheets, angles, flats of
metal bhoth ferrous and non-ferrous by smelting plants and rolling mills., These
inputs are used to manufacture hundreds of thousands of different engineering
products to which can be added an infinite wvariety of uses for metals in the
process of repairing and maintaining those products.

One of the main characteristios of an advanced economy, whether the country is
socialist or capitalist, is the presence in the industrial structure of certain
major industries which foim the base for indusirialisation considering the basic
needs of people, it can be se2n that when these needs and the produots which meet
them are traced through to their origins, a core group of indusiries can be
identified as indispensable to development. Ceniral to the core group are the
engineering and metal transforming industries, chemicals and construction industries
and the power industry. Most needs require the application of power and machinery
to raw materials in order to produce the equipment, buildings and systems by which
the need can be met with goods and services,

The basic elements of economic development are labour, power, natural resources
and capital, Of these three capital is the only one which is composed of outputs
from the flow of production. Hence the products and services of the engineering
industries provide the besis upon which all other industries can be undsrtaken
and maintained, Without metal structure, industrial machines, components and
repair services little industrial development can take place.

If industrialization is to lead to self-reliance then these esmential products and
gervices must, so far as is poscible be gonerated in Tanzania. One test of genuine
economic development is the emergence from a state of technological dependence,
Development of the engineering and metal iransforming industries is closely related
to the process of learning and to the growth of indigenous technology. All
sngineering projects have this important common factor, Thby add to the capacity
of providing continuous productivity growth; based on the acquisition of new skills,
technological innovations, designs and adaptations, they foster the capability to
generate continuous technological progress which is necessary for the development

cf a self-reliant modern indus+rial sector,




The importance of the rap:d devenpment of unzineering and metal transforming
indurtrios must be further omphacized in the lirht of the propored development
of Tantanie's natural reuwcurcee, The eventuwsl] production of nemi-finiched steel
from Tanganian depoeita ¢! irom-ooee nnd coal ic 4 prime exorple  of the type of
industrial develcrment 2t whaclh thr indes!=ial tiratesgy is aimeds It wili be
eseential however,i® all tie aime of tho etraicy) are tc o met, 1o provide an
efiicient home-morke! base for ithe inaustry, TIn order L0 do thic steel using
industries such as ungineering, mela! lrenc orming and coastruciion must be

doveloped to the fullest axtent possible lefore sleel production commences.

Three types of nroduction unita are considered for thic purpose of classifying
the method of productiont-

a) Ymall ~ Scale:~ Workshop type uniir iow=conrt premires, few workers {say up to 20
and simpio engineering equipment - co.p. under Small Industries
Dev. Orgunization (SIDO).

b) Medium-Scalet- Middle sizod enginocrinrg firme typified by National Engineering

CosMunztula Horxahol‘esnentially jobbing en-inearing worke

capable of quite laryn scale on-oft projects,
}

¢) Large-Scalet- large, cpocializ:d sngivceering rlante, no example in Tanzania
would have production line mothed of manufactured engineering

goods~-e.g. roud dbuildirg eaqus. pmont,

A large portion of thece production unite are located i1n the Coastan Region

(mostly Dar-es-Salaam) and n few in Tanga., Arusla, Kilimanjaro and Mwanza.

Problems of development of Metil Warkine incictry

There are, numerou: protlems within the industry and thare are also probleme reiated
to iis expansion, And thare is lhe guestiern of etm:xﬁing » method and strategy of
developing the industry in a way mord appiropriste to Tanzania, and co that the
problems are minimised, Thirx nection ¢f the Report w:.ll review the major problems

and congider some alicernative palicies for development,

a) Scale and Diversity of the Industry

There is a wide diversily of scalec and iypes of produrtive activities which are
neceepary to create a fully devaloped indurtry, Smali workehope, medium general
engineering plante and Jarge production factoriar must develop simrultianeously if

an industry - as distinct {rom :colated aci:vitiee is to grow,

There is now gquestion that 14 & .6 deve,opment ot an induertry and not the
qu

sponsoring of random activitiee, which must te undertaken in Tanzania in the

irmadigte future. If wa are to create the capacity to abeorh a reasonable




proportion of the stee! outpui expected ir. tha 15808 we runnot rely on village
workgshops, or on one ¢r two .arge production plante, or a few jobbing and repair

firme, We must exploi® systeratically poiential development of all possibilitiee,

Perhaps more importantly for Tenzania, the oniy way to realize to the full the
benefit of increased technological 'ndependerce, wpich can be expected to [iow
from the development of ngineering activities, is5 to onsure the growth of an
integrated indusiry, An indusiry in ahich ai. possivle sectoral links are being
axploi‘ted and in vhich planniie for the fuiure is based on expanding thoee linke,
it likely to rconiribute mucn more to tne Jearning process than an industry which
grows haphagardlv. Hewaver, while it iv segential that carn® planning be rarried
out 1t 18 not necarssary to wait before cermencing deve) opment ct the indusivry,

Already, as shown ir the previocus saction, reveral arear can be readily identified

as requiring mors time, reusources or other considerations before development
beginas., Thus, while the Jiversity of the indus try and the development goals of
Tanzania together create problems requirirg 1 great ameunt of planning effort in
their solution, no daiavy in deveiopine the industry need eccur, Expansion of

preduction can be cormenced while planning is carried out,

t) Ownership

Of the firms surveyed by the Task Force more Lhan half were privately owned,

Moreover, the Task Force include almost all the state-owned firme in the survey
80 the proportion of private firms it the whole industry is much larger than
fifty per ceni, FEstimates indicate that close tu 85 nercent of the firms covered

by Central Bureau of Staticties are privately owned.and operated,

Given that much of the precent eng:neering activity, skilis and knowledge are in
the private sector, and that planred rap:d expansion of the industry is imperative,
some policy questions are raissd, To exciude privute netivily completely would
create an wimecessiry and, perhape, iasurmeuntahls Jock to daveiopment in the
short-run, 1t mrus: Yo rememborad tha! devaiopmont of the induetry. will reed to
be rapid, if the ovjective of siee! ansorption 1~ to be achicyed in the time
avalilable, Second; 1ot only could a clear roie for private activity be defined,
but that Government should nasten to do so. Thers war a claar impression that
expansion and diversification plar in the private firms were overshadowed by
uncertairty. Third, the important factor, is that the definition bs clear,
However constrained the Government may 1o impcse on private operators the main

requirement ir that they are natated with clarity, Theceretically, there is no




problem with regard to non-private ownership in the engineering industiry, Smail

and nedium firms my be owned and operated by cooperaiives, medium and large firms
can be covered by the parastaial cvstem, probably by NIC small cooperatives
needing assistance, may be aided by SIDO, PEoth NDC and SIDO have a wide range

of interect outside engraecering, laving made investrents in one or two larger
firme, NDC's interest in engincering outside those firms may be limited,
Similarly SIDC while 1t has proved willing to hely smell cooperatives in the
engineering fieid cannot limit its activities to this area alone and has somewhat
limited resvurces in any case. Hence, the future etructure of ownership in both
private and non-private sectors of the industry is presenting prcblems to which

.

Felin~y vast e direcind, i his eceptex! firarnce io sikely te Lo oo rartieuiarly

complex difficulty,

c) Training and Manpower Daveiuvpuent - Human Resources

There ic an indication of a shortage of trained manpower in the engineering

industry. The shortage appears to affect all lavels of training and skills,

However, from plars by the Ministry of Maripower Development, on middle and nigh-
lgvelmanpower requirements indicate that demand for technicians may be met
between 1980 and 1985,

The previous data suppiied b:- Manpower Planning are as follows:

Cceupation Ef;g::}zgz ?ﬁ’;f::d
Mechanical engineers and similar profession 426

Klectrical engineers and ®min.ilar profession 16%

Economists 397

Accountants (Prof) 330

Administrators, Managers, Director- 368

Electrical Engineering Technicians

and similar professions 85
Accountants

(Non-Professionals) 31

Mechanical Engineering Technicians
and similar professions : 26




s)

d)

e)

With the industry, rapid growth will be consirained by shortage of manpover,
including technicians, and thai considerabiy more needs to be learned about
the manpower £ituation thar is now kniown,

d) Npterigls and Bquiprent Supply

Tanvania imports almost all her iron and steel tasic raw material needs, namely
bar, sheet, tube, wire, raile, simple semi-finished and finished products like
nails, finiehed structural parte hoes, hand tools, intermediate finished produots
like tanks, buckets, locks, springs and other products with import substitution
possibilities 1ike bicycles, trailers, railwmy freight cars, machine tonls etec.

The rav materials, ueed by engineering industries are supplied bty the Steel
Rolling Mill in Tange and the National Steel Corporation which is stookholder
or are direotly imported by the user e.g. tinplates for omns, stesl for hoee,
billat for rolling eto,

The supply problems encountered by engineering fimms ir Tansania are caused by
both internal and external factors.

Current World shortage of stee]l which is magnified by domestic prodblems of delay
dus to bureaucratio import licencing procedures, delay®s in the port and lack of
proouremsnt experisnce.

Overstocking by some firme and temporary shortages by other also lead to wuprly
problens,

Looal dietribution of steel products has caused supply disruptione to building
cmtractors and engineering indumtries beocsuss of limited capacity of stookyard
of the National Steel Corporation., It has a maximum capaocity of 7,000 tone
which ie inadequate for the current requirements,

lack of a etock 1ist catslogue for industrial machines and tools, namely drille,
taps, milling outlets etc held by the State oned Agricul tural and Industrial
Suppliers Co,Ltd for use by customers throughout the country.

Shortage of precision measuring instruments and mtallurgiocal testing equipment
in factories and teohnical mchoolse. These instrunente/equipments are required
for control of high speed machinery, spare parts, drive shafte, etc. The
oreation of the National Standard Inetitute will probably rmise the quality

of engineering products and permit these producis to be exported at a later stage.

Import supply problems have been reduced by setting up steel sorap meliing
furnace at ALAF which recycle domestically generated sorap metal, It is

eotimated that € - 7000 tons of recoverable stesl is being generated every yoar
in Tensania,




e)

This paradox i# brought aboutl by the cetiing up of comprehensiva workshops in
many governmeni inciitutiona in which much of the equivknt lies idle sither
for lack of internai work, or lack of manpower, (n the sther hand maay firms
could expand end diversify thoir activities conciderably by the purchase and
instaliation in ceme locating in whick eguipaent claring was possibles It may
be necescary to plan the vse of engineering cquinment on an industry wide basis

in order 10 ensure raasonabia cconomic utiligation,

Capacity Utilization nnd Efficiency of “roduction

The majority of enginnerine firme wark on one vhift bugis pnd overall capacity
ntilization hac been ectimated to Le 35 = %O per cent of what could be achieved
under normal conditions, Cnpacity underutilization ic due to lack of managerial
personnol and skilled workers, supply disruptions and narrownenc of the local
market, The efficiency of local production in shown by the following analysis
~f the structure of production coste (input) of the enginesring industries

covered by the 1971 survey of Industrial Production,
Materials [abour Costs Overheads and

i) Fabricated Matal Products 53 14
11} Mechanical Machinery and Equipment 41 23 36
iii) Electric Apparatus and Equipmen* 12 8 20
iv} Transport Equipment 47 8 45

Hencet i) Fabricuted metal productr, like cvtlery, furriture and fixtures,
siruciursl metals, nuts, bo.in, containers, agricultural implements,

wire productes,

Machiner:s, o*her than electric, under this category iadusirial and
agricul tural muchinery, enginemr, machinery and aquipment for mining,

pumps and compressnri,

Electrical mmchinery, apparstus and appliances, covers assembly
activitien norstlvy ot radios and gramophones and the manufacture
of dry butteries,

iv) Transpori cquipmeni, ‘ncludes the aersembly of SKD trucks and tractors
and the manufacturc of steecl bus, trailer and truck bodies,

Although the breakdown of conts for individual commedities within the four
categories way be difficui, i1 would, however secan that the domestic value

added component in matal {abrication and in the production of mechanical machinery
is probably much greater than in the asrembly of rudios and transport equipment




which make up the buik of the value of cutpul in the electric apparatus and
transport squipment industrise, The principal raw materia’s (steel and aluminium)
used in the four oectore have to be imporited, If it were possible to acquire all
the requ.red ckil's for tne ndusirinl sector, ineluding & dieciplined iabour
force and compatent raragement, then we acouid pocsinly say that the share of

wage costt in total produrticn cowts will Praviee en andicatoer of the sconomine
that may b achieved througn impert substitution. It foliows thercfore that 14
16 not eany to datcrimine the effq ciency of Jocal production as compared to imports,
1t in even more difficult when factors !ike row materisis price instabdbility

and their d' fferent sources of FUpply or qualiiy of products are :aken into
consideration,

MAINTENANCE AND RFPAIR OF MACHINES

IT one defiree marntenance ag the tosal of aciivities cerving the purpore of

retaining the produciios means in op restoring them te iic stale that i
considered racess.ry for Ivifuliment of ‘reir production function one finde
that it .= practicalily impossibhic tec find any plant or machine that does not
need maintenance, Yot, according o our experience, toc many peopls design,
manufacture, sejl, tuy ari use machines a1 plants without civing muintenance
the consideratior ite importance Justifins, This fact might devend on
insufficient kr.ov\vledge aboutl the nature of naintenance, but 18 alce in many

cases a congcious nupnrescion of inconveniunt informaticn,

The lack of knmwledge avert ihe :n Muznce of maintenance on the total copt

for production 18 ic sume degree understandable bacsuse in moetl caces the
maintenauce situatior s not cloar'y docuronted in the records of an entarpriee,
Teo most accountunts ine maintesance cout g a4n unknown mixture of iabour cost,
Bpare paris coti and overhead. The ‘ndirect costr are unknown as well, For
decaden the accountant: were al. owed *o sake their cout records for acconnting
purposes only. Firsi wuon nocurn managessnt eontro! systens were introduced,
the maintenance acd proauc. ox TALLMTS Were given a suitabde tool to reveal

and control the direct and indir-et cont: o antaining dhe cquipment,

Many plants and rachiscr hae boen ducided on withont the full and complete
Imowledre of fhe Tuture miin.epornee acntL., Compleln factories have beon
delivered from industrializad couniries without spars parts and necessary
informition about the absoluts win:mur o malnienance activities to kecp the
factory running at the Jdenired capasity and quuity jcver, It may not be
poseible to prove, but sure!v seme inabBiment: tiuve been mada, that would have

been rojected, if the full cost situstsea had peer roveaied at the tendering stage.




The true faot is, that it is impossible to have any kind of industrial
production without maintenance, but only justification for maintenance

is—- produotion., A consequence of this faot ic, that both the produotion o
function and the maintenance function should be involved in all aotivities
ooncerning a machine or plant, from the first discussions about possible °

production process and possible machine or plant alternatives, If the

chosen plant or machine has such qualities, that much maintsnance is required
to keep it running at the deeired capacity and quality level, the production
function undoubtedly will encounter difficulties,

With an increasing complexity of machines the cost will increase and alwse
oonsequently a higher amount of invesied capital per production worker,

As there are no production workers in the future fully automated factory there
is no limit on the amount of invested capital, when this is related to ths

production worker,

These facts are too often overlooked, especially by produotion managers. They
do think these line, and in many cases there is nobody who takes the importanoce
of maintenance in consideration, Conclusione from these iwo figures must be,
that the importance of maintenance is continuously increasing in a developing

industry.

For the production man the most important aspect ie to have machines running

as much as possible, Every single break in the production means to him a loss

of production time, When a breakdown comes and his machines are stopped he
believes the most important matter is to get someone to have the machine

repaired as fast as possible, He often wants repair done on a temporary basis

g0 that the machine is "fixed" in one way or another, in order to start production
again after the chortest possible time. If there is a delay, perhaps because an
important spare part is missing, he is upset and tries in every possible way to
got the machine in order again, What is meant "in order" is not the same as

what the maintenance man considers to be,

This view on maintenance is ofcourse not correot, Any production man will have

to realize, that he has to look on the total production, Also in most oases the
quality of products depends on the condition sf the machine, machines in good .
ocndition produce a better product.




wner. 2 breakdowr. occur. “he condition of the meohire is lower than 14 iz eupposed
to be, The conditiun wutti be kept or mainitainsd on o certain level. If the
condition is lower than requirsd “cr o cevtain sevel of production the output

of the machire ie smejler thon is schedul:v and/or *he quality of the product 1ower

than what is acceptable,

The production man chouic 1007 on raibicnslice o6 someluing of vuiuc to him and to
production. A good maintenirce system maintaine the preduction cepacity and at the
same time the machine in cuch = wav that the qu lity of ihe preduced 18 not
dropping under a - pre-determinzd value, The mainterance man rust be granted
cufticient faoe teona oL G rnanIiarTe Wo. o e wonieve thin foowlt, Ael Cnanovand
must be taken from the ordinary 24 working houre per day, Maintenance takes

time and is unavoiduoble. Production time must thererore under all ectinates

be under 24 hours per day ae an averagc over a certain period of time,

These facts will have to be recognised by everyone in industiry. Coming back to
the situation when a breakdown occurs, The essential question to the productiom
man is, when will it be possible to bring the machine Yeck in good operating
condition? Noti in operating condition but in good operating -~onditiom. And
when can production start again, not when does the maintenance man start to

repair the machine.

Several examples from expcrience can ve given when planning the repair in a
breakdown situation, before the actual repair of the machinery is siarted, leads
to s shorter etop time as compared with ine same situation when tho repair jobd
started without planning. The redvetion in repair time may be as big as 5080,
The production man will have to reiy on the muintenance man and let him, being
the maintenance craftsman and the one and only recponsible specialist, plan.and
conduct his work in his own way. Tc an outcianer it might look as negligence
when & repair man siis down and thinke before he starts working, To a trained
man this way is the best one, and the one way that will lead io the shortest

poscible stop time for the broken down macrine.

Another aspect where ihere seems to be some disagreemeni betwecn the production
man anu the maintenance man ks the question about the kind make and type of
machine, to be purchased, The production man usually will ask for the best
possible rated production vaiues and the purchaser for the lowest price, In

too many cases the muintenance man's opinion ir not even asked for,
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The rreult fey 400 b Ak mpitannaoe eer ey haed 5 ot ol additionsl probioms to
Ceap rhe muonine norenning cond.lion, apending a 1o of inoney and *‘ime on
repairs and saantenance opcealicis, which sould have bLesn avoided, The reasom
Fov fnda i At Ake s oy e mot de sipmed and ittt 4o give a good production
cath an Lattl s meastonpaoe o I e When Lan odanaiam of the moohine was
coebiated with the maowsas turers bhe producticon qon niked about production
Arr hewsy and the purclerc man abows oo e, But ne one telked about;, how
Fony eurs anrawt 'y the o oo uae foooe o oopped for owndr “anance.  The main

AroRiems gn the Tiald O Mo Nionacte apel

Toe Jed mare, 00 arn. o rt wnn L Lea e e e Nowgds b s ke olleet of

waiztsnance on product.on.

Too few people know about the nature of maintenance and how maintenance should
Lo controlied.

Too few pecpla are aware of the need for conditions training programmes for
maintenance crafismen and naturally for produotion operatore.

Maintenance is not regarded as u specific diecipline, which in faot it is,

People, who do not know about maintenance in s modern cense try to rum
maintenance without knowing what they really do,

Preventive maintenance programmes are neglected, sometimee even stopped by higher
management,

Toc 1ittle attention is paid to the maintenance questions and probhems at the
vendering stsme, Too few maintenance managers have the neocessary doowsentatien
to be in a position to provide the neceesary assistence at the tendsring stage,

TRGINCLOCY TRANSFER

In order to deal with the probieme that arise it is necessary to refer to the
present situation of technology in thae industrialised countries. This situation

can alrcady influence and without doubt wil! influence in the future, the various
phases and aspe:cts of its transfer,

If we define tachnology ae being the set of those production methods equipment
“nd procuots in which technologicel knowledge finds ite economio application,
then a iransfer of techuology occurs when industrial productes, or productive
processce, or methods of production and therefore managemant methods, are
transferred from the environment in which they originated to a different ons,




A lransler of technolom an defiaad alove iy thue ‘eake place from one country
v0 another or witnin ti. gane soun lry, Whuat we must connuder here in more
detail is the <ransfer ol fucinclogy botween courntirics with difterent level.

of industrial deveiupmernt,

The tranfor proces: may ™ mutiineu (with a drastic cisp'ification of the

reality) as a succens-on of ¢ ff'erent phacas. Fig,1 shows the Biiustion

prevailing teday., The tirst phase s uoually zn economic eva'uat.on of the
possikle alternatives wnd takes into acoount for example, factora such as the

cost and avariahi'ity of raw materiale the cost and availability of manpower,

the erve and donans LooC) Whe marke o n whion 1t owe i opere’ sy L et o the
techinuviogy to be ‘ransferrcd, the 1ime required fov Ll iramicd and tne poseibiiity

of financing.

The results of the evaluation normally become the main elements which deterwmine
the choice of the technology to be iransferred,

The subsequent tmansfer includes in the more usual cases en actual physical
transfer of machinery, equipment products and in the case of a new industrial
plant, the start up of the plant iteeif,

Normally a transfer of technology aisro involves transfer of organization and
training systems, This is one aspect which tende to Le rather left asids &n the
initial phases but which today is very of'tan unavoidable If one takes the case
of a new production plant in additior to the transfer of equipment and machinery
there is u transfer of purchasing and markgﬂng management methods, methods of
organization of procduction of stock control and inventory ma.nag;ament and of
personnel training.

It ie generally recognuized that a tranfer of technology that foliows the pattern
briefly described above frequently leads to difficulties which may be very serious
and may even caus? ncn revereible damuge to ine social and cconomic rtructures

of the recipient country,

One of the principle causes ¢f such difficuities stems from the too limited and
restrictive criteria used during the initiul evalustion., Fig.,2 shows the three
areas in which a man'e primcipal act:vitier are carried out these have been given
the over simplified denominations of cocial-environmental syctemr, organisation
educational system and technological industrial system. The situation thét prevails
today is the consequence of the priveleged position of the technological industrial
system which is characteristic of the industrialized countries. The investment
evaluations which utilize the resource available ior implementation a new technology
tend to optimize the technical~industrial syetem only marginally taking into

account the other areas of human activity. In other words a short term economic
optimization is made,




In additicn 1t is tocknolory taat influances the cother yetens rotier than vice
versa. A& now indastriad vlant fe nxemple clenger the sncia.y anld environment
in which 1t ir placud n! frequintiy *ue crgonizational -- euncational structure

too, BEramples cf influences in ihe cpposite Airection sve very limited,

The situation migsi bo improved oy cxvonding tue w. i o optimization on the basis
of which the technology tu be transforred is r~valuated ue in the second part of
{ige2s It must be rememhered that the uluimante aim of' Lechnology and today that
.3 admitted and reccpnized by all currents of op'nion, i to improve the social

& 1 raviriumental oystem,  Iin other words o situition muct be crented in which

<2 thice mys-enn a.e opilimized togesher with proviiling inflrimnees that are more

laacnrd and conainient with *lie nltinate aira of the wvetems tauemselves,

;rnn the economic poini of view an overall evaluation ¢f technology is equivalent
0 a long term optimization, Tie principal difficulty is that one cannot always

~iva a mcney value to social or environmental benefits,

A r.ssible improvament in the pattern of the transfer of teclnology is suggested
:n fige3 & distinction is drawn “etween the phasec of cverall evaluation and
ccencaic evaluation, In order to take into account the difficulty nentioned above,
“azre two phaces onght 10 have a para.lel development and influence each other
~ontinuously., Tha practical impossibility of using the new claseic methods of
:cunomic evaluation for the long term evaluation involves the use of different

methouologier that underline the political aspect of the posceible choices,

o

“.» tkic reason 1% .5 necefsary for a count.y which ic in the process of
ivgustrialization to dedicate more resources and often inore time to the overall

orraluction and, frequently te the forecatting of the country's development.

. ar.nple of the posrible broadening of the criteria of eviluation and choioe
'y b obtainad by looking at one of the economic parameters used in reaching
decicionc about new production plants the reiaticn between annual value and
invesimant, The maximization of this parameter is a eimple optimization in only

sne C¢imension and it therefore leads itself to o quite casy choice,

1f£ we cons:der this relation as the product or twa param:tiors employment/invnltmont

nd rnnual added value/emplovment meaning by employmeni the number of jobs needed for

“..3 operation of thec naw plzit we obtain partial indices to be optimized in accordance
with the employment situation in the country which is receiving the plent, One may
also try to obtain a sound economic resuit by varying the iwo partial parameters
obviously the 1esulting technology nay differ from that which originated in an

industrialized country.




From these conmsideratior: thers nrpears avciher aspe«t wrich muit he taken into
acicount in order to nnpcove whe proces. of Arasoferpire o to chrolosy, the recd to
re—claborete 1t oao chatl b oo ls oo oodbtop gdantea 10 toemd conditions. ihis
Vesclabuln con WEUTL ey e mePe CT e e, anu, reou.rar the contributicn of.
VMO TOun iy Yo eivaayy i vl o e drdern s dhr b bles o oones boage of the
SCALATy ©f AT gn o b e v ik oo ofu o liv phue in a9 cace can they

replace the efforts ol 4ne pecey Ly “rmii Yy, for cerenhifse upd 4achnical rreearch

in the Jndustrializires csumtres ~ocie e ®illy U Srentnd e thie dinecetion,

An obviour exaunpie o the apnziaus te e Colowsd for e raintenance of 4 rew
Cnderirind oo, e O A S e L S O PR N S PS R0, A AT
For countries :n the procest of ndustriciizatron i'requenity far rrom the source of
cpare parts it may pe reasonable to reduce the compicxity and degree of automation

of & plant in order to increare itc relial:lity.

Together with the re-claboraticn of the itochnoiery to Le iransferrcd it is wise to
make a re-¢laboration of the orjmnizational and training system so that they will
take into account the requiremcnts and the geacral situation of the comntry
receiving the technology. The iwo kinds of re-eilaboration shown in fig 3 shouwld
be performed contemporancously and not, ar oftern happenc at present, one after

the other, Here too the awim 3¢ %o naw. meciproca’ influences, in order to prevent

technology assuming once again o nesition of privelege,

It is clear that the model proposed for the trunfer of technclogy costc more,
Neverthelcst 1% i more preobabile that it will cost more .n the short term but
substantiaiiy lese in the long term, A tuchnology chosen on the basis of troadened
criteria and surtably re-cleberated will very probably be more appropriate to an

original developraent of tiie re.eiving couniry,

Today, industrially deveioping countries have a great opportunity, They can profit
from the experience of the industrialized coun‘ries but critically without
repeatirg their mistakes, To be aile to do this, the most important recources
needed are creativenz2:cs and retiaciion rescurces which by their nature are much
more eveniy d:.stributed among the nationc than others such a& raw material and
capital,

.
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C (Alumineom Africa) tundcice “idn. NECC, Mangtula, snd Tagzsia. A socondary
production. esbloty pheald o cnftiaies 10 proluce weie too) stiee) and alloy
bo mtasy wnomy § ek e 4 ety O arnenetdar ol s sand of teele, Cutrling

A

TiRo.ard “olww »f Tson: .al Aesistepoc Recuired fiom UN. DO

Vs Moot sha the Lovn g onnt s G Dk an wi e eryto: fed by thy yaar 1950,
From tham e revigtn crvan, . ma les of $pom vk b g 1P Tt Ao mupniied to .
Mg et relbope opdr L A e LD ane Med0ityng ML e Thess are

epanific ingcts whioh will aubel) tuto wizoerts '."“m;;,a') ana coppiement the SBcrap.

Al

tools arnd productes dou,w ge,

Steel complex has iu he manned by competent personnal with thorough knowledge.
Honoe engineers should be treined further in a specialised field of metallurgy,

Most of metal industriml lack the common meterial socienos laboratory facilities,
To elevate the quality of metal industries produots the

-~ HNardness testing machine

Tensile strength machina
- PFetigue failure testing unite
Niorostructure testing units etic

have to be provided ir ajd of UNIDO,

Reo tion foy develo i and ovement o
Beet presext and future devwands for the gonoral process of Indystrislisatiop
Iﬁ the long term Indusirial strategy for the metal working sector, the task foroce

set up to make a second ansiysis and suvsequentily recommendations, omme up with
the followings

Tvo institutions to be formed. One, a section of ihe Ministry of Indusiries devoted
to coordinatirg and pianning for the industiy, The second, an Engineering Industry
Arsooiation in whioh all firme in the indumtry will participate.

The immediate sirategy should be a dual ones

a) Commenoce immcdiately on these activitiem which require no further gensral
planning and are oonsistent with the general aime of developing the industry,
Import substitution by exisiing firme
Use of underutilised capacity in existing Workeshops
Setting up commercial spares manufacture for major industries 0.8, toxtiles
Retabl ishment of regional jobbing shope

b) Preparation of detailed plans for dealing with problems of ownership, materials,
protection, treining and finance.
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